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PURPOSE: To solve a problem of deterioration in the characteristic 
due to jitter, to attain a wide lock range and to attain a high speed 
frequency pull-in by suppressing a sudden change in a gain caused 
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CONSTITUTION: The circuit is provided with an input set means 13 
setting an input of a ring oscillator 1 5 to a prescribed value, an 
initial reset means setting the ring oscillator 1 5 to a maximum stage 
number and selecting a set signal from the input set means 1 3 to 
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counting the number of down-pulses from a phase comparator 1 1 
for a prescribed period, decreasing one stage of stage number of 
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15 when the count reaches a preset count and selecting a signal 
from a loop fitter for the input. 
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C©PLL18«, yi/ysTS/U-* 15© 
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s 





1 

[1$itiJ?#©«5B] 

HMO y > U - 2 & £ P L L IslffiiCte I, 

Stria y > if*is u- * ©A^*B?5Effifc:s*5E-r* A^iS* 
mib y > *f*u u- * zmxm.miagcM-r a iftcc-e© 

U *■©#■*> h<B*^»f^3ftfcffiKj§Lftt,>£# 10 
tCtt*©t?#B?fB >J > *©&&:§: 1 WSk}>2 

&CIB*S©PLLIs18b. 

[3f3^13] BqriBy^i'^U-*©^**®^— 5e 20 
tZffim 1 2 «CfiB«g©P L L@BS. 

n*>K:ie«©PLL@K. 

mt r sst jm 1 - 4 ©i,>r*a#>Ksats© p l l hr. 

[i{|3}aH6] {fcHttlSS. JU-^7^^5»toJ:^ia^[ 30 
oj^© y > ~> U - * **tf S P L L @8g©jg I 

MiB U > ^sh> U- * *&A©«Ki8Srr 5 i^KBE V 

\s-$v>xti*mimu:mm{sx p l lhk* 

tfr*©ffi*jgism*JbP?i*tf-c. ^©m^is»©fi 
t>mmm$i®&&z. sfit* -cl# l/c * # tc99iB©«© 

feV>^^U-af©A^*l«iB-'I'-^'7^;l'*©ffl^ 40 
(c^JtJgSptSC L*ftWLt?Z> P L L@S8©Jli£S5Glj£ 

[0 00 1 ] 

[gi&LL©*iJfl!#Sf ] *269!«. PLL (Phase 
Locked L o o p : tfcf§PI89) ls]S8*iJ:CXPL L 
lsl8S©^i&&?l3i;fc)£«:MU 3<E>fc#L<«A#<3# 

mz?vvi>mtti&> fm (pm> tm&micfcmTn so 
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tlft P L L08S*tJ:^©SS?»?lii7^fC8i^.5. 
(0002] 

v?*(DMfeifiabZ. PLL@8S©mSSSft(iai^Sgg ( I 

co) *tc\zmEM®mm (vco> tcvw^^ 
u-f ^ffi^Lrna^ -e©2y^&&tti*3jSig« 

£A#<-r £*»©¥«££ 6&<Ttt&6fcl>#. C£ 

/J^<TSi^^©«e.o#^E©.^-cfig®*i^i;s. — 
i*A#<-r*<trS®«jS©*-cwja*i^-r*. 

©fc#. BftWS^r£S&3t*-£Ci#iiiJSft*§^ v 
ji'^yu-j(©*bi)Ky>y*t'i/-it (y>^ 

*©IS«JHi£i!»:t-eft*8lfi«-& -( * ©*SjSS«f 

mx-mMmumtmact^^. y u-** 

^fc^fA^-JJKDel ayed Lock L 
oop (DLL) @K (i!SI^»!l3SS) £0ftfttT<,> 

[0 00 3] HI 3(C^f<fc5tC 1 fi£*©DLLIIISgtS 
PLLSggiPIfilKffitBthlifSl iJl— ^7 ^^$2& 
WL. SIK@3e©«;>^->U-f 3*J<tOf»JS«4*> 
6fltJjS<**n:<.>S. yvi^i'U-* 3tt. *©©&** 
4>ft < ft * ti <h' g j£JS»SMHjI <ft*<i:l,>5«Fi**fc-? 
■C*J «3 . Slt©^-?-©St5:©^5£*iMSft * I- i ft 
•5. S£*£?5l5-C(*e8S[@S©y>^^U-5'-C*Sfc 

#sfisjs»(* y > u - dr©*ij8iim)E ( 

[0004] 

[^W*«»?8tLJ:^<!;-r^aS] L*>Lft*Je.. ±M<D 

«t ^ ftae*5Kji5-c« y > 1 — ^©a^A^s^ft© 

t?A^®#©S i&R$Sffirt**fcl>i8Htc|!g6ti-5<!: t> 5 ^ 

> u - * *«fi£-r * -( ^ /< - $ ©jiis*JS^ s 
©•c. d •» ^-r^*jfjsgK©*w©H*a^.s^-x*i 

[0 005] S^CC. BEW? ^U>^*fcfcHfJ:5 

i-rsi. y>d/*->u-i»©y-r>*sA#<ft-5ft: 

^xf-A©A^J®iffi*iiS<ft»). 
ft*t§£***^fc. 

[0 00 6] -7?. ^M^3-2 596 1 9-ft£$BtC 
^*$xU-*£W-r*PLL@ft**fet8;*;h-Cfc>.5. 

©#mt^s<tc-s«. y>^*^u-^©^K*-e© 
A^mfftCctostRTsiasajMiRs^sw. m>igae« 
*ta*-r5<t#(*s8a*ii>ft< t--sc4(c*4. *n(c 
j:o y>* r ^-'>u-^©^jg*^3#5<t^«c > ms 

i>->*. KSI»^©^ma9K©ft$'?^=&«iS8LJ:9 
.t-rSfc©-?*^. L*»L. C©aHg©PLL|5|BS©J§ 
ig»?lii^!*«ji«©<>»3^t?**/cib. ?l#ii*©ji 
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[0007] *mm.. ±M<D&lCffi&Xl3:2tltci><D 

ifsct*tr#. 3 6tcy>^*^u-2©&&7!>i^b 
r s c i «c «fc o -c£-r * y -y >©fiiit&Xtt**s s * s 

[0008] */c. *«M©BW». ^^f-ArttcjgiS 

&S®iS|II&*ifi*Aft£C<t(Cj:»J < PLL^fAO 
^iI8&*8tf£U v;i>*©§S«c«fc 

C0 00 9] *#M5©aw«. >;>y*^u-* 
©ls i (immmmm ic®mx%zpLLWi&* 
[ooio] *§m<ommu.u v vrzmmtitt 

[0 0 1 1 ] 

[P!8£JBifcTSfc«>©3N8] ±f2§9«J«r^£T*ft: 

zto&vn®L«i&ff>*)>if*i'i — * &w-r*PLLiHi 

tt(cRJ?T« <t*{c-e©A^«:BrriBA^a;^©A>€.© 
©BffIE(4tltt$^S©3''?>-'tJl'X**'»hL > ^-©* 

nt*^faj>«5e*nfc*a«:*Lai,>i#«:B*©«i5 
fittsay>^*->i>-f©®»* lmn&se. -£©# 

9* is u - * £138 p i. ? T 5 £ •€■© A^JSr^- 7 

[ooi2]*fc, *?MBtt*7$ u < »*©— mmt v 

[ 0 0 1 3 ] Sfc. *#6^(»f $ 1/ < «f6©,®S£ 0 

■c, uie i J>^i'u-*©#is*^ja-s©iia6JB^ 
> ;< - * {c «fc <3 t&fiK s n-c i > -s e i * im t r s c <t *« 

[0014]*/t. *f£Wl*»* 0 < «fl&©J®J$<!: l> 
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[0015] *fc> *f658t;tt?* L < «ffi©SS«i b 

r. ma*--?? a )v*ftm&vi'?*i/i'-zomK. 
[0016] *»w©p l L@»©jaaattgrii* 

*{CK > is U- * ©A* %»f^ffiK@3£L X P L 

Less***- k^-s/c^. mv >>f**sV-%V>fSm 
^m&msiWtc^ ±w&z&x*<DW)mmk*±.m 
s-a-r. ^©ffl#j!i£»©ffi*igm/iism*ffi*sffl$ 
TJbsifci #(cfria©|{[©jisii>^it-r -s .t^fc m 

'J > U- *© A* ) &B«SJl'-7'7 ^ JU f ©UfcfcCC 

[0017] 

[f^ffl] *SR-C», Afifin v 2<DfgfflSLb 'J 

20 isb-zfrhfofiznz*uv>?<Dmm&*\mbx. 
mm<D v > tf*isu- ^©ssfSrSBe-risits&fifOS 

•y * 4SWTffS©gilrCiaiT # -Sfiltc U ft V > V * 

istTtsmmmksis&frZojtfeicux^z,. sefc 

/t- f C £ (C <fc *) P L L @IS©ig ^ A X< 

mux^z. 

[ooi8] mwmmt£®t&tpib<D®mm^*:> *mic 

[ooi9] }%m&i8wms&&ii<Dffl®m-^*&i-fx v 
u-f©»*-^-iHiK/pe.®&©tt«*»t:. v>? 

[0020] 

10 [*8iW] JWT. 0ffi*#ML-C**W©SI*6W*»i|ffl 

[002 1 ] E 1 «*lfe?g©-j5SfeCai©P L L@K©« 
fiS^inr. 0i(c*ii»r. l Uifiiffitksaig, I2fct>u 
13«A*I93£^R 14««BE-«liK 
^S. 1 5«'J>^^U-;>*JJ:CJfl 6«1/N» 
SST*S. 17 tt/i«®3 liA^S-C* »3 . a» 

^t^lalKl 8 iy>y*^P- 1 9*>6 
^fiXSnS. */c. H 1 f ©<l-^©rtS:«Tfe©^©ii 

0 [0 02 2] 



(4) 
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(SI ) 



REF CLK 

UP 

DW 

LOOK OUT 
RLOCK 
FCLK 
RCLK 



GM OUT 
MCLK 
GM CONT 
*&W<D P L L SB<D£fc I Sii 

f&ia i ©^d y ?m t m 2 (ommm i * + - 
htcjtomrrs.- 
[0023] < i ) 

<D*$- h p$(t gift -fe ? Mgmcjro. 

1 5ttA#l95£3Mai 3{C^cDA^W«5»^6n 

[0 024] A^JS^© 1 3 fcS^34iS^ffffl«W 
3.«3/5 V oe T&0. •£©ffi«y>i^>P-* 1 5 

EFCLK) J:*)tyfMcmi,>tiit)m%m. (RCLK) 

turu^-cm. l*>u SAStwcfci^-ctt-e© 

■5. 

[0025] ©js«»?ii&^e i 7<Dmwimm®9& i 

*^ii>i&£Lfcffltc»L.ftl>£*«. -£©#?&>; 

1 5©I8«£ 1 SWS^Jl/X (FCLK) % 
tti(sfcf& l J'&? h L. HO^tfiWOl'X©*/'?:/ h*BB 

ffifcaL-fctfctt. >)>?**sl>-$ 1 5*K»a»i> 
T*fg# (RLOCK) *H)Ti*(C, *©A**^- 
^7 .< 1 2*>6©ft^«cejOJ6i-S. 
[0 026] Xf- f-KSfct'J^^U-* 1 5©W^7 

gi ldi^rv^vu^upo^m^jsn-s. {t^t, 

1 7 *>6M^8ra«{c^j^Wl#F c 

5©fast*iifci>L-ci>* > -en«:#-5riu^&»«± 
#?-rs. 

[0 027] ®W^iS»RCLK*5»!Sl^jSmREF 

cLK*is;t3*«fi*>£. {Mejt&si ia>*> # 
ju*DW#mte«>£. -eLr. -e©^>M-;i/XDWis 
mfetmn muz. wmmmiLZ zta?*) k^«> 

J!Hft&5l&¥«l 7*6RLOCK«WlB3*lT 



#J8?*n-,* (ttHUtttt. 3li&JS«S&) 

»E- *8X!ftB<DGM n > h a -*flre 

y > y*f U- * 1 5 ©®»*ip ? * sti. ^(OKtiifi 

4**12 fflijtcto d o . mms& i 

frbft*. L*»U C©<t#'J>^ixU-^ 1 5©tti 

i i <D9*ofWBic a vwmfflkKX&tzwjim 

20 [0 02 8] (2) -e©f6 

0>JS«9R5I&#K 1 7«c*5(.»t:. »f5£JWIHff ©#•?>'< 

Dw*^j&t9^Lfcfii(cs-r^*iS*^w-r5© 
«. !i > y*s/ u- * 1 5 ©uAjug^aHMraaktc 

tas£t**&/c». i<i©^>^i/xr»guiftfN-r 

30 [0 0 2 9 ] <2>'J>^:*^U-£ 1 5 W*JE-«8&£jft 
S(V-I) 1 4^UT;l/-7"7^^ 1 2(C«iK§ 
tiTt»4. L*>L. !l>4r*fU-if 1 5#®EA2)I6 
fp-T^f ^y©4>©. *?c«-e©A^»SPK:Sffi-SS6^ 

4 **og-r S C t ifi r # -5 C £ «43S&-C* -S . 
[0030] <3>*l6lf ©*66Mr«^JE-fiiiS^88g 1 
4£gaW-C*5*)> -€-©A^ffllJ{Ctel>-CA^iJffi#S 1 3 
ifiVJK>9t*.lyt\Xl>&. C©0!l(C*i(,>r?|*ji*Blf-CA 

40 i 5<DA^ima^~y'y < tuz l 2©ffl^(cw^/«c 
<*©I$5£fiI(c@5e;**i*. *Lr. ?l^jA^jftf^ (R 

LocKm-^) mitotitcmikit. ^(owc&mu^v^ 

Af—-77jfr& 1 2©3>f s >-lf{CSa3*lT:i>S© 
-e. ^©W^U^e.ffi^PLLSftfpfC^O^-5©^. 

[0 0 3 1 ] L*iLC©0\Kc*Jl>r*>. U>y*i/p- 

■scifc-ct, -e©is^{c*jir>rfcy>^^^u-3f i 
so ojgg-c*^., 
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[0032] m i (D&Mmvftwzftmicmyi? 
[0033] <x>mm*m i i & jmuhsbk 1 8 

REFCLK <h RC L KOAWft«ttffitttW 1 1 £ ± 
0^*6n^rap*it?l:b«l/r, REFCLK<DSiS» 
0**5**r> !/>y*£>U-* 1 5<Dg&£ 

GM OUTtt&SfitCCBJESnS. 
[ 0 0 3 4 ] H3 l*H 1 OtittBJttfcB 1 1 O«JzS0D*m 

u 04 tzm i <Djg?g&tiisiiK i 8 

To 

[0035] H3 fc5**tt«JtttS 1 1 ttS*JH»ttR 
EFCLKCClt^rDCLKOii^^jSl^\ £/fc6S 2 

[0 0 3 6 ] 04&C*'rDW8*7^> h^P 1 8 2 

5<D8£k£&*.2>*Uy# (FCLK)*if^^ 
(di sable) ?n, RLOCKtt^^-^Ke 
nab 1 e ) 3nS. DW8 XV> h^P*^182« 

y 9^n^^*»6JlS0. MCLKiJREFC 3( 
LKJ:0ill^M©7^^^o^r*-5o RE F C 
LK32*-)>h^P^18 H*REFCLK£3 2 
ffl9t*.£:?Ci9*'C> C©32^P^tREFCLK 

[0 037]1*^ 3 2^0^M«:DWi^8 

[IflrtrDW^8tCfc£i©^tt, DW«#*8ffl»il3fi:l» 

B^-T S«^iS^iliiiasS l 8 liSlWi. 4C 
[0038] <2);l/-^7 ^;l/^12 

1 l*5©UP/DWif4»;>^l/-f 1 5CD$0 

UPWr^f^Tab^it, SWltfONO 
r, Sift I UP#3>f>fC 1 oo p*3£«r*. D 

mas i Dw^n>f r >ifc i o op^rs. «±<d 

1 5<Dffl»WELOOP OUTK^ftTSS. 50 
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[0039] 0«E-WftS»fc8 1 4 
«E-«ttffiRSl 4B, WBWKELOOP OUT4 

mwmi&GM ouTKsanr*«tt8*4'OH«S'c* 

mBE-m»g^»g 1 4 <DUtfri»t£*B 1 1 tc^To 
[0 04 0] ©y>y*jxi/-ar 1 5 

*ms«rwH7cc^-rj:9ai isv>^u-^ 
i 5 i"c«iiJEsn"cc»*©r. {fi^xaPfl 

fSTSS. H8t»©.-r>rC-* 1 5 l(DWtflt» 

So 

[0 04 1 ] 'J>^l/^15tt, l/-fe*H9W:S 
Wl ICO^ONt, ^CDffeOSW CW »OF 

[0 04 2] Hie? h^KiSfi^i 1 \ WU9*U 
&*«*IMfir 4. :7U- A*a**F 
CLKCC^D^^ h US'* » 1 5 0<D?*- *A9tfbts 

■c oN-r&swcDffiwsacb*. «-cott». 

(8ay>WVl/-irO»6, 9-1 1S@<D^>A 
[0 043] ©l/N^gl 6 

i/n»js»i eo^a^^atttco^xKwra. 

:«WWrttN = 3 2*SUHUfc. SQtc^-TJrOCc^ 
RBI 8«1/8»JBB1 6 1 t 1/4^S1 6 2* 

#u z<D#m&i sty 1 5 

$n6^P^RCLK41/8^lt7X^^P 
(MCLK) £ff9,'3&K:«eti*l/4#tt(sT 

[0 044] 1 9 

HI 0<c^TJ:5lcy 1 9 

ws % 4e? h#?>* i 9 i*« 

Hl^rmE-mSSiaiftSl 4<D*W>*a*.T<r»*. 

[0045] «>y*s/u- *mm*~# 1 9<o±tm 

J:^"C*-r*ftaKfcy-/> (dFreq, /d I ) ©± 
1 50A*SS*TlfSCii^ffir*So 
BU>W^I/->SR*i> 1 9*<5©«#GM O 

sc<h*ir#So 
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[0046] (i/Xf-ASfrftE) ycic, 01 2<D7P-* 

* htfgSfc-r* (so) . c©b» % y>i/*^u-*i 

^illg)t*^ Loop out <!)«fttt£i£« 

e»v b „ *6©hj*-c*& (so. 

[0 047] RLOCK=H«Ctt**T. 
ig^fil^3/5 V 00 -C£>&J&£\ Loop out = 3 
/5 V OD CD^^@S<h^:0. V Re , = 1/2V„. Lo 

OP out = 3/5v BO ©^tt k imtmmi itR 

EFCLKiDCLKOJHifi»^H«Sti4C4k:a 
£ c RLOCK = L<DSUMiiJl— 7*7 ^t/* 1 2fC#l» 

^^^^CCSI^^tfCi^-C^-S. ^J&&0fCte3 2 
REFCLK^ 17l/-AiltDWCDlS^^> h 
(S2). 

[0 048] ^7l^-A-CDW<8^e>6i (S3) , & 
CD? A~Cte 'J > U- * 1 5 <D&gfc£ 1 

L (S4) „ DW%*^> hT£#^>* 1 8 2 2r'J-fe 
9 ht/C <S2) . »SDW©IM»i^. 

[0 04 9] DW= 8CCft^/cl#j&r (S3), fiP^K 
RLOCK = H<t&0Y "J 1 5<D&»12 

Bli^^, fltLoop outttJl/-^y;W 

1 2*&©ffi;a«c«j9«to9, ant©3i#a*»f¥«c<t 

£ 0 ;U-:/:7-<;l/* 1 2tC#C^rt^^S«RLOCK 
= H<OJHIH«c3/5VoDK:*«3tir*>D, aflt3l*ii 
*»fB*Loop out =3/5 V„ (SflKtttfS 
/5 V 00 r&£*§^) a>6&3*£nr4C<i:&Cft£ (S 
6) o 

[0 05 0]^, V>tr*is\s-*15<Dgm&2Bt 
CCft^rfcDW<8T**»^B. (2S*CV 
>tF =l/2V„^Loop out = 3/5V O0 ) 
teUv#-C$tj:<,> (S5) o 

[0051] fcuosMrc 97ftM«kiai»i&»ccieie 

[0 05 2] 

[&1] 3 2REFCLKX9=28 8REFCLK 

DW=8i&^<!:l RLOCK = H£t»£ 
Lfcfflfttt* REFCLKiDCLK^tBCDM^TD 
C L KOJRffiRA t (K< r DW**a*»£*«*«<DY , 

[0053] 

H^a?lii^l8r*S®»aPISI3Ktl8»^a 'J > 
4. 3<bte % 4/-^7-r;U^(3[)g»cJ:6r*a«*o 
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[0 05 4] £/c, *«W-Ctt, 

(c, y>y^^u-^!8Si^^^6©ffi-^rci i/d 
V (GM) &Um?ZC£tC£t) s PLL@K<DA*/ffi 

So 

10 imommtammi 

im i ] *&wo>-mmm<DP l LBKo^frDttise 

[b 2 ] h i <o7mm<o—m^m<om^mr * 

im 3 ] h i omBamt<ommm%mrmma^t> 

[04 ] 0 1 oaa»iBK@«©«^«*^-riawigr 

20 

[07] aicDu>y^->u-^(D«^t?!i^ri5i5gia 

[0 8] H7Otf>y*t/U-5r(D^>^-^<0*flc« 
IB 9 ] 0 1 © 1 /N»Hao«fiS«*7Sr 9 *0 
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